endemic species of ticks that feed on humans in Australia are also noteworthy: (i) Bothriocroton hydrosauri, the southern reptile tick, which is a vector of Rickettsia honei (Flinders Island spotted fever); (ii) Haemaphysalis novaeguineae, the New Guinea haemaphysalid; and (iii) Ornithodoros capensis, the seabird soft tick. Here, we present images of female Ixodes holocyclus, Amblyomma t. triguttatum, Bothriocroton hydrosauri and Haemaphysalis novaeguineae and our latest maps of the geographic distributions of Ixodes holocyclus, Amblyomma t. triguttatum and Bothriocroton hydrosauri. None of the five exotic species of ticks in Australia typically feed on humans.
The Australian tick fauna
At least 71 species of ticks are known in Australia: 57 hard ticks (family Ixodidae) and 14 soft ticks (family Argasidae) 1, 2 . Five of these 71 species of ticks were brought to Australia by humans and thus might be called exotic: (i) Argas persicus, the poultry tick; (ii) Otobius megnini, the spinose ear tick, a recent introduction, probably in the ears of horses; (iii) Haemaphysalis longicornis, the bush tick, which occurs in much of east Asia; (iv) Rhipicephalus sanguineus, the brown dog tick, a worldwide species; and (v) Rhipicephalus (Boophilus) australis, the Australian cattle tick. Barker and Walker 3 has detailed species accounts for these five ticks.
Australia has a special place in the history of hard ticks (Ixodidae).
Indeed, the hard ticks [4] [5] [6] , soft ticks and nutalliellid ticks 1 ), and in parts of Queensland. These two ticks will be considered in detail in the present paper. Of the three other endemic species of ticks that may feed on humans in Australia:
(i) Bothriocroton hydrosauri, the southern reptile tick, is a vector of Rickettsia honei (Flinders Island spotted fever); (ii) Haemaphysalis novaeguineae, the New Guinea haemaphysalid, which, although restricted to the far north of Australia and the Island of New Guinea is noteworthy because it is known to be a vector of R. honei strain marmionii 8, 9 , which caused a fatality in a patient admitted to Townsville General Hospital in late 2016 10 ; and (iii) Ornithodoros capensis, the seabird soft tick, that will feed on humans and domestic poultry given the opportunity 3, 11 .
O. capensis is known to carry a large number of viruses although none of these have been confirmed to infect humans (see
Ixodes holocyclus, the eastern paralysis tick Ixodes holocyclus, the eastern paralysis tick; Amblyomma triguttatum triguttatum, the ornate kangaroo tick; Bothriocroton hydrosauri, the southern reptile tick; and Haemaphysalis novaeguineae, the New Guinea haemaphysalid.
In Focus the apparent predilection of I. holocyclus for the edges of wetforests ('scrub').
Geographic distribution and hosts: Ixodes holocyclus is strictly constrained to the east coast of Australia (Figure 2) has not yet been tested.
Amblyomma triguttatum triguttatum, the ornate kangaroo tick
Although known as a kangaroo tick, A. t. triguttatum (Figure 1 ) will feed on humans; it is one of four subspecies of A. triguttatum (see Barker et al. 1 ).
Geographic distribution and hosts:
The geographic distribution of A. t. triguttatum has two parts: eastern Australia and western Australia (Figure 3) . A. t. triguttatum is primarily a tick of kangaroos (genus Macropus). A. t. triguttatum is also common on wild (feral) pigs in Australia 16 . Of a sample of 88 grey kangaroos, M. giganteus, in southeast Queensland, 84% were infested with A. t. triguttatum;
97% of all these ticks were found in the ears 16 . Figure 2 . The geographic distribution of Ixodes holocyclus, the eastern paralysis tick.
In Focus
So far this Rickettsia has been found only in A. triguttatum taken from feral pigs (Sus scrofa) 19 and humans 20 in Western Australia.
Owen et al. 21 suggested that the geographic distribution of R. gravesii may coincide with that of A. triguttatum (possibly the subspecies A. t. triguttatum -inferred by us from the known geographic distribution of A. t. triguttatum (Figure 3) ). A. t.
triguttatum is also a vector of Coxiella burnetii, the aetiological agent of Q fever triguttatum (Figure 3) ). In Focus
Bothriocroton hydrosauri, the southern reptile tick
Although known as the southern reptile tick, B. hydrosauri (Figure 1 ) will, however, feed on humans.
Geographic distribution and hosts: The geographic distribution of B. hydrosauri (Figure 3) is very well known. In South Australia, at Bundey Bore Station, north-east of Adelaide, the distribution of B. hydrosauri has been mapped to a scale of metres 24, 25 .
B. hydrosauri was aptly named the southern reptile tick, since it may be found on all of the main types of reptiles in southern Australia: lizards, snakes and even a terrestrial turtle Where to next?
We still need cytochrome c oxidase subunit I (COX1) and
Internal Transcribed Spacer (ITS2) rRNA nucleotide sequences for most of the Australian ticks. These sequences will help nonexperts to identify quickly ticks, particularly larvae and nymphs.
We also need to know where exactly H. novaeguineae, the New Guinea haemaphysalid, lives in northern Australia, and how abundant it is there.
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